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We investigated the role of lexical syntactic information such as grammatical gender and
category in spoken word retrieval processes by using a blocking paradigm in picture and
written word naming experiments. In Experiments 1, 3, and 4, we found that the naming of
target words (nouns) from pictures or written words was faster when these target words
were named within a list where only words from the same grammatical category had to be
produced(homogeneouscategorylist:allnouns)thanwhentheyhadtobeproducedwithin
a list comprising also words from another grammatical category (heterogeneous category
list: nouns and verbs). On the other hand, we detected no signiﬁcant facilitation effect
when the target words had to be named within a homogeneous gender list (all masculine
nouns) compared to a heterogeneous gender list (both masculine and feminine nouns). In
Experiment 2, using the same blocking paradigm by manipulating the semantic category
of the items, we found that naming latencies were signiﬁcantly slower in the semantic cat-
egory homogeneous in comparison with the semantic category heterogeneous condition.
Thus semantic category homogeneity caused an interference, not a facilitation effect like
grammatical category homogeneity. Finally, in Experiment 5, nouns in the heterogeneous
category condition had to be named just after a verb (category-switching position) or a
noun (same-category position).We found a facilitation effect of category homogeneity but
no signiﬁcant effect of position, which showed that the effect of category homogeneity
found in Experiments 1, 3, and 4 was not due to a cost of switching between grammat-
ical categories in the heterogeneous grammatical category list.These ﬁndings supported
the hypothesis that grammatical category information impacts word retrieval processes in
speech production, even when words are to be produced in isolation.They are discussed
within the context of extant theories of lexical production.
Keywords: speech production, word retrieval, grammatical category, word class, gender, picture naming, word
naming
INTRODUCTION
Lexical knowledge required for the appropriate use of words in
connected speech includes knowledge of the words’ semantic,
syntactic,and phonological properties. In current theories of rep-
resentation and access to lexical knowledge in speech production
(e.g., Roelofs, 1992; Caramazza, 1997; Levelt et al., 1999), it is
assumed that these three aspects of lexical knowledge are repre-
sented at three independent levels within the word production
system and accessed in two steps: ﬁrst, a lexical unit, correspond-
ing to a lexical node within a network model, is activated on the
basis of the semantic properties of the target word; then, the lexi-
cal node spreads its activation independently to phoneme nodes,
on the one hand, and to syntactic nodes, on the other hand,
thus allowing the independent retrieval of the word’s phonolog-
ical content and syntactic features such as grammatical category
and gender, respectively. Once retrieved, the word’s syntactic fea-
turesactasconstraintsforphraseandsentenceplanningprocesses.
Thus, grammatical category information determines the appro-
priate syntactic environment for the word, and gender informa-
tion, the appropriate form of other lexical units like determiners
and adjectives in gender-sensitive languages1.M o r e o v e r ,ac e n t r a l
assumption of these theories, which is the focus of this study, is
thatthesuccessfulretrievalof aworddoesnotdependontheprior
access to its syntactic features2 nor could it be inﬂuenced in any
1Beyond these common assumptions, the theories differ on a number of points.
For example, in Caramazza’s (1997) model, the lexical nodes, called “lexemes,” are
viewed as modality-speciﬁc lexical units while, in Levelt et al.’s (1999), the lexical
nodes, called“lemmas,”are modality-neutral lexical units. Activation between lexi-
calandphonemenodesiscascadinginCaramazza(1997)andstrictlyserialinLevelt
et al. (1999). These points are, however, not relevant for the purpose of this study.
2In the literature,Levelt and collaborators’theory is sometimes described as assum-
ing that the retrieval of a word’s syntactic features (e.g., its gender) is necessary for
the retrieval of the word form (i.e., the“lexeme”or“morpheme”node). Actually, it
is in those terms that Caramazza (1997) discussed Roelofs’s (1992) theory of word
production:“(inthismodel)theselectionof alexemeismediatedbytheselectionof
the word’s grammatical features. Given the centrality of syntactic information (...)
in accessing lexemes, I will call this model of the structure of lemmas the‘syntactic
mediation’(SM)hypothesis”(Caramazza,1997,pp.181–182).However,thisreading
of themodelhasnotbeenendorsedbyitsauthors.R oelofsetal.(1998,pp.224–225)
noted that the“model does not assume that selection of form information depends
ontheselectionof gender.Rather,theselectionof alemmanodeisaprerequisitefor
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way by the level of activation or availability of these syntactic fea-
tures.Thisisbecause,inthesetheories,theactivationﬂowbetween
a lexical node and its corresponding syntactic nodes is unidirec-
tional, that is, spreading from the lexical node to syntactic nodes
and not vice versa, and that the syntactic nodes are not connected
tophonemenodes.(Aschematicrepresentationof thishypothesis
aboutthefunctionalarchitectureoflexicalinformationprocessing
in spoken word retrieval is displayed in Figure 1.)
This view on the role of lexical syntactic information within
the word production system was motivated mainly by empirical
evidence pertaining to a speciﬁc kind of lexical syntactic informa-
tion,namely,grammaticalgender.Yetthereisnoapriori reasonto
consider that conclusions drawn for gender apply to other syntac-
tic properties as well. The different kinds of syntactic properties
indeed differ in several aspects. Thus, grammatical gender and
category have distinct functions in sentence planning and word
formation processes; moreover, gender and category are differ-
ently predictable from the word’s conceptual features (e.g., Berg,
1992). These differences may have consequences on how they are
represented and processed during word retrieval. However, there
is little evidence available to date as regards the role of lexical syn-
tactic properties other than gender in word retrieval. The purpose
of this study was to seek empirical evidence pertaining to gram-
matical category information. In particular, inspired by evidence
from neuropsychological studies, we entertained the hypothesis
that,contrary to information about its gender,information about
the grammatical category of a word directly impacts spoken word
retrieval.
Evidence pertaining to the role of grammatical gender in word
retrievalcame,ﬁrst,fromstudiesofthe“tip-of-the-tongue”(TOT)
phenomenon (for review, see Brown, 1991). These studies found
that, when subjects experience a word in a TOT state, they never-
theless could report its grammatical gender or initial phoneme at
better than chance rates (Caramazza and Miozzo, 1997; Miozzo
and Caramazza, 1997; Vigliocco et al., 1997). Moreover, and
importantly, the subjects could report the initial phoneme of
words in TOT states even when they could not report their gram-
matical gender, which indicates that the retrieval of a word’s
phonological properties does not strictly depend on the prior
successful retrieval of its syntactic properties (e.g., Caramazza
and Miozzo, 1997; Miozzo and Caramazza, 1997). Other evi-
dence in support of this view includes response latency data in
picture naming experiments using the picture–word interference
paradigm. In these experiments, subjects had to name pictures
of objects either with a bare noun or a noun phrase (Deter-
miner+Noun or Determiner+Adjective+Noun) while ignor-
ingadistractorwordpresentedsimultaneously.Thedistractorand
target word were either gender-congruent (e.g., both feminine)
or gender-incongruent (e.g., feminine distractor and masculine
target). In the noun phrase production condition, naming laten-
cies were found to be signiﬁcantly shorter when the distractor
and target word were gender-congruent than when they were
gender-incongruent (Schriefers, 1993; van Berkum, 1997; La Heij
the selection of gender as well as form information (...). Hence,we fully agree with
Caramazza (1997) that speakers can access the form of a word without accessing its
grammatical gender.”
FIGURE 1 |A schematic representation of the functional architecture of
lexical information processing in spoken word production according to
current inﬂuential theories of lexical production (Caramazza, 1997;
Levelt et al., 1999).The link represented in dotted line is assumed only in
Caramazza’s (1997) theory.
et al., 1998; Schriefers and Teruel, 2000). However, this gender-
congruency effect was consistently not found when subjects had
to produce a bare noun (Jescheniak, 1994, cited in Levelt et al.,
1999; Caramazza et al., 2001; La Heij et al., 1998; Starreveld and
La Heij, 2004; for consistent results with a different paradigm, see
also Vigliocco et al., 2004; but see Cubelli et al., 2005). On the
whole, these results suggest that priming gender information did
notfacilitateoraffectinanywaytheproductionof thetargetnoun
itself.Thefacilitationeffectobservedinthenounphrasecondition
most likely arises during the selection of the appropriate deter-
miner for the target noun (Caramazza et al., 2001; Schiller and
Caramazza, 2003). The retrieval process of the target noun, how-
ever, appears insensitive to the relative availability of information
about its grammatical gender.
On the other hand, evidence from neuropsychological studies
strongly suggested that grammatical category information plays a
critical role in word retrieval. The interesting cases are those of
brain-damaged patients who are disproportionately impaired in
namingwordsfromonegrammaticalcategory(verbsornouns)in
the spoken or written modality only (Caramazza and Hillis,1991;
Hillis and Caramazza, 1995a; Rapp and Caramazza, 1998, 2002).
For example,in a spoken picture naming task,patient HW (Cara-
mazzaandHillis,1991)wasmoreimpairedwithverbsthannouns
(hescored22%and56%correct,respectively)butperformedﬂaw-
lessly for both verbs and nouns in the written version of the same
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task. In contrast,patient EBA (Hillis and Caramazza,1995a),who
was tested with the same material as HW, scored 70% correct
for verbs and 10% for nouns in spoken picture naming. Because
the disproportionate deﬁcit for verbs (HW) or nouns (EBA) was
modality-speciﬁc, one can rule out that the verb–noun dissoci-
ation was due to some semantic features being correlated with
the noun–verb distinction. Moreover,these patterns of grammat-
ical category-speciﬁc deﬁcit were observed even in tasks requiring
the production of a single word, like picture naming, word nam-
ing, or naming from a deﬁnition. Shelton and Caramazza (1999)
proposed to account for these patterns of deﬁcits by assuming
that they are the consequence of damage to the connections from
modality-speciﬁc lexical nodes to a given grammatical category
node,whichresultedinagrammaticalcategory-speciﬁcdeﬁcitfor
thatmodality.Withinthisaccount,grammaticalcategoryinforma-
tion is thus viewed as a necessary piece of information to which
word retrieval processes need to access in order to successfully
retrieve a word’s phonological form, even in the context of single
word production.
However, the seldom experimental work carried out with
healthy participants on the role of grammatical category in word
retrieval provided contradictory ﬁndings. Pechmann and Zerbst
(2002) reported a series of picture naming experiments with the
picture–word interference paradigm in which the distractor and
thetargetwordwereeitherfromthesameoradifferentgrammati-
cal category (the target word was always a noun and the distractor
was either another noun or a closed-class word or an adverb).
In the ﬁrst experiment, subjects had to name objects depicted
in pictures with a bare noun, while in Experiments 2–5, they
had ﬁrst to produce a visually presented sentence fragment (i.e.,
“Peter sees...”) and then name the object with the proper deter-
miner and noun. No signiﬁcant effect of grammatical category
was found in the bare noun production condition (Experiment
1) whereas when the target word had to be produced within the
context of a sentence (Experiments 2–5), the naming latencies
were signiﬁcantly longer when the distractor and the target word
were from the same grammatical category than when they were
from a different category. Such interference effect would reﬂect
competition between the target word and the distractor word for
the insertion into the same slot made available by the activated
sentence (Pechmann et al., 2004). These ﬁndings would suggest
that the process of retrieving a word is insensitive to the relative
availability of grammatical category information, just like gender
information, and that the grammatical category effect observed
in the sentence condition reﬂects the role of such information
in sentence planning processes. However, with the same material
and procedure, Janssen et al. (2010) did observe a grammatical
category effect in the bare noun condition, in addition to the cat-
egory effect obtained in the sentence condition (Experiment 1).
Also, they showed that both effects were no more obtained when
the distractors from the same (nouns) and the different (verbs)
category from the target noun were controlled in imageability
(Experiment 2). They concluded that the putative grammatical
category effect observed with the picture–word interference par-
adigm was an effect of distractor imageability, not of distractor
grammatical category and, therefore, that the grammatical cate-
goryeffectobservedwiththatparadigmcannotbeusedtosupport
the view that grammatical category information affects lexical
selection.
Evidence that grammatical category information does inﬂu-
encewordproductionprocesseswas,however,foundwithanother
experimental paradigm with healthy participants. Melinger and
Koenig(2007)presentedtotheparticipants,inawordnamingtask,
orthographically ambiguous but phonologically distinct English
nouns and verbs (such as convict, that can be pronounced as the
noun CONvict vs. the verb conVICT) preceded by an unambigu-
ousnounorverb.Theyfoundthatthespeakers’namingpreference
wasinﬂuencedbythegrammaticalcategoryof theprecededword,
i.e., speakers produced the form of the same grammatical cate-
gory as the preceded word. This result suggests that grammatical
category information is primeable and, moreover, that the activa-
tion level of the grammatical category feature can have a direct
inﬂuence on lexical selection processes, even in single word pro-
duction. However, as acknowledged by the authors, the paradigm
of this study did not allow us to rule out that the priming effect
in fact arose during the recognition of the visual stimulus rather
than during lexical selection for production.
The experiments reported here aimed at providing additional
experimental evidence with healthy participants in support of the
hypothesis that grammatical category information, contrary to
gender, could impact word retrieval processes.
Inthemainexperiments,weusedablockingparadigminorder
to prime lexical syntactic information in the context of a pic-
ture (Experiments 1, 4, and 5) or word (Experiment 3) naming.
Participants had to produce the same critical words, which were
masculine nouns, either within a stimulus list exclusively elicit-
ingmasculinenouns(homogeneouscondition),withinastimulus
list eliciting both masculine and feminine nouns (heterogeneous
gender condition), or within a stimulus list eliciting both nouns
and verbs (heterogeneous category condition). (For a similar but
notidenticalparadigmusedtoprimesemantic,phonological,and
gender information, see Heim et al.,2009.)
We assumed that both gender and grammatical category infor-
mationisautomaticallyactivatedinthecourseof singlewordpro-
duction (e.g., Caramazza, 1997; Levelt et al., 1999) and that such
information is primeable (Melinger and Koenig, 2007). Hence,
the repeated production of words from the same grammatical
category or from the same gender would increase the availabil-
ity of such information during word retrieval processes. Based
on previous evidence that the relative availability of gender infor-
mation does not inﬂuence single word retrieval production and
that, on the contrary, grammatical category information is used
as an additional constraint during single word retrieval processes,
we therefore predicted that naming the critical words should be
facilitated in the homogeneous condition in comparison with the
heterogeneous category condition, whereas no facilitation should
be observed in the homogeneous condition in comparison with
the heterogeneous gender condition.
EXPERIMENT 1. PRIMING GENDER AND GRAMMATICAL
CATEGORY INFORMATION IN PICTURE NAMING
In this experiment, participants had to name a set of masculine
nouns from pictures of objects. Three naming conditions were
set by adding ﬁller picture stimuli to this set of pictures. In the
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homogeneous condition (HOM),the ﬁller pictures corresponded
tomasculinenouns,intheheterogeneousgender(HeGEND)con-
dition, the ﬁller pictures corresponded to feminine nouns, that is,
words with a different gender from the critical words, and in the
heterogeneous category (HeCAT) condition,the ﬁller stimuli cor-
responded to verbs, that is, words with a different grammatical
category from the critical words.
METHOD
Participants
Thirty-sixstudentsfromthePsychologyundergraduatepoolofthe
UniversitécatholiquedeLouvainparticipatedinthisexperimentfor
course credit. They were all native French-speakers.
Material and design
Thirty black-and-white drawings of objects from 15 different
semantic categories (clothing, containers, food, tools, musical
instruments, vehicles, buildings, insects, birds, reptiles, trees, toys,
arms, furniture, body parts; see Appendix B) were selected as
critical stimuli. These drawings were prepared by a professional
illustrator for the purpose of this study. The target word for these
criticalstimuliwasalwaysamasculinenoun.Thetargetwordshad
a mean frequency (New et al., 2001) of 21 per million (SD=8),
a mean number of letters of 5.8 (SD=1.4), and a mean num-
ber of phonemes of 4.3 (SD=1.9). Three sets of ﬁller pictures
were selected: 20 pictures of objects eliciting a masculine noun,
20 pictures of objects eliciting a feminine noun, and 20 pictures
of actions eliciting a verb. These three sets of ﬁller words were
matched one with the other for cumulative frequency, number of
syllables,numberof phonemes,andnumberof letters(allFs<1).
All the ﬁller words were selected in order to be as dissimilar as
possible from the critical words in terms of initial phoneme, ini-
tial letter, and rime. Moreover, the number of times each initial
phoneme, initial letter, and rime present in the critical words
appeared in the same position within the ﬁller words was equated
across the three sets of ﬁllers. None of the selected items selected
was ambiguous as regards its grammatical category.
The naming condition was manipulated as a within-subject
and within-item variable. We used a counterbalanced design so
that each participant was presented with all naming conditions
but had to name each critical picture only once. To achieve this,
the 30 critical pictures were distributed across three subsets of
10 critical pictures each and three groups of 12 participants were
constituted. In order to set the three naming conditions, three
blocks of items were prepared for each group of participants: one
block was composed of one subset of 10 critical pictures (mascu-
line nouns) and the 20 ﬁller pictures eliciting a masculine noun
(HOMcondition);asecondblockwascomposedofanothersubset
of 10 critical pictures (masculine nouns) and the 20 ﬁller pictures
eliciting a feminine noun (HeGEND condition); the third block
wascomposedof thethirdsubsetof 10criticalpictures(masculine
nouns) and the 20 ﬁller pictures eliciting a verb (HeCAT condi-
tion). The subset of critical pictures that was mixed with the ﬁller
pictures eliciting either a masculine noun, a feminine noun, or a
verb, was rotated across the three groups of participants. Within
a given block, the items were pseudorandomly ordered, with the
followingconstraints:(1)acriticalpicturewasalwaysprecededby
at least one ﬁller picture; (2) two successive words did not share
their initial phoneme, letter, or rime. Ten additional ﬁllers per
condition were selected as “warm-up” items and presented at the
beginning of each block. These were 10 pictures eliciting a mascu-
linenounintheHOMcondition,ﬁvepictureselicitingamasculine
noun and ﬁve pictures eliciting a feminine noun in the HeGEND
condition, and ﬁve pictures eliciting a masculine noun and ﬁve
pictures eliciting a verb in the HeCAT condition. Among these
30 warm-up pictures, 15 pictures (ﬁve pictures in each condition,
correspondingtomasculinenouns)rotatedtogetherwiththesub-
set of critical pictures across the three groups of participants. In
total, each block comprised 40 items: 10 “warm-up” pictures, 10
critical pictures, and 20 ﬁller pictures. Each participant was suc-
cessivelypresentedwiththreeblocks,onepercondition.Theorder
of presentationof thethreeblockswasrotatedacrossparticipants.
Examples of the pictures used to elicit the production of nouns
and verbs are provided in Appendix A. Appendix B provides the
lists of items.
Procedure
The experiment was controlled by the E-Prime software (Schnei-
deretal.,2002).Thepicturesappearedasablackoutlineonawhite
square of 75mm×75mm in the center of the display. Response
latencies were collected with a PST (Psychology Software Tools)
serial response box. Each participant was tested individually and
wasaskedtonamethepicturesasfastandasaccuratelyaspossible.
In order to familiarize the participants with the pictures used
intheexperimentandtoreducethenumberof alternativenaming
responses, the material was presented to them before the experi-
mentbegan.Theywereﬁrstpresentedallthepicturesinarandom
order together with their modal name (i.e., nouns for the objects
andverbsintheinﬁnitiveformforactions).Then,theywereasked
to name the pictures with the modal name and to check their
response against the expected name, which was displayed on the
screen immediately after their response.
On each experimental trial, a ﬁxation point (a square of
20mm×20mm) was presented in the center of the screen for
500ms; then, the screen was cleared for 100ms and the stimu-
lus was displayed until the voice key was triggered. The next trial
began after an interval of 1500ms. Latencies were measured from
the onset of the stimulus. Malfunctioning of the voice key and
participants’ responses were checked by the experimenter. In an
attempt to prevent or, at least, reduce potential carry-over effects
of conditions, the participants were presented, after each block, a
non-verbal distractive task lasting 2min. In this task, the partic-
ipants were visually presented with sequences of seven digits in
random order and asked to re-order the digits in each sequence in
ascending order as fast as possible3.
3We can provide no direct evidence that this 2-min distractive task was effective in
preventing carry-over effects between experimental blocks. In a distinct but related
area of research, i.e., that of semantic context effects in spoken production, it was
found that the effect of semantic homogeneity in picture naming (blocks of items
from the same semantic category vs. from different semantic categories) was a
relatively long-lasting effect (up to 12s), which was obtained even when the same-
categorynamingtrialswereinterleavedwithdifferent-categorytrials(Howardetal.,
2006) or non-language ﬁller trials (Damian and Als, 2005). However, whether such
long-lasting effects could be obtained with the manipulation of the syntactic as
opposed to semantic context of naming is unknown. Anyway, to anticipate the
results of the present experiments, a signiﬁcant difference in the average naming
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RESULTS AND DISCUSSION
Participants’ errors (semantic or phonological errors, 1.2% over-
all) were not analyzed but excluded from the analyses, as well as
recording [late responses, responses preceded by a vocalization
(euh) or a mouth click] and technical failures (6.8% of the data).
In order to deal with outliers, response latencies that deviated by
more than 3.5 SD from their cell mean were also excluded (0.5%
of the data).
Because a counterbalanced design with identical items across
conditions was used,only participant was entered into data analy-
ses as random variable (Raaijmakers et al., 1999; Raaijmakers,
2003)andthegroupvariablewasincludedintheanalysesinorder
to remove variance due to the counterbalancing procedure.
Mean response latencies, SE, and size of the effects with 95%
conﬁdence intervals, as a function of the naming condition, are
displayed in Table 1. A signiﬁcant main effect of condition was
obtained[F (2,66)=3.79,MSE=1613.31,P <0.03].Linearcon-
trasts indicated that the 25-ms advantage of the HOM condition
overtheHeCATconditionwasreliable[F (1,66)=6.77,P <0.02].
However,the HOM condition did not signiﬁcantly differ from the
HeGEND condition (F <1).
Theresultsofthisexperimentconﬁrmedourpredictions:nam-
ing was faster when the target nouns had to be named within a
stimulus list exclusively eliciting nouns than when they had to be
named within a stimulus list eliciting both nouns and verbs. On
the other hand, naming latency was not inﬂuenced by whether
the stimulus list elicited only masculine nouns or both mascu-
line and feminine nouns. Our account for the facilitation effect
produced by the homogeneous category list is that such a list is
likely to increase the availability of grammatical category infor-
mation, which facilitated the retrieval of the target words because
grammatical category information is used during word retrieval.
(The issue of whether we are dealing with facilitation in the
homogeneousconditionorwithinterferenceintheheterogeneous
condition will be addressed in the General Discussion.)
Three possible alternative accounts for this effect need to be
addressed, however. First, since in this experiment, the grammat-
ical distinction between nouns and verbs was confounded with a
semanticdistinction,thatbetweenobjectsandactions,facilitation
in the homogeneous list might be due to the successive naming
of items from the same semantic class rather than from the same
grammatical category. This is unlikely, however, because there is
evidence from experimental studies based on a semantic blocking
paradigm, which indicated that picture naming was slower in the
context of items belonging to the same semantic category (e.g.,
Kroll and Stewart, 1994; Damian et al., 2001) or in the context
of semantically close items (Vigliocco et al., 2002) in comparison
to a heterogeneous semantic context. In our experiment, picture
namingwas,however,faster inthecontextcomposedof itemsthat
are supposedly more semantically similar one to the others, that
is, in the list exclusively composed of objects, in comparison to
latencies between homogeneous and heterogeneous category blocks will be found,
which indicates that potential cross-over effects between homogenous and het-
erogenous blocks (or the reverse) have been greatly reduced or,at least,were weaker
than the category homogeneity effect. Otherwise, no signiﬁcant effect of category
homogeneity should have been observed.
thecontextsupposedlycomposedof semanticallydissimilaritems
(objects and actions). One might object that such discrepancy in
the direction of the effect may be due to differences between the
speciﬁc paradigm used in our experiment and the one used in the
experimentsshowingasemanticinterferenceeffect.Toaddressthis
potential objection, we tested in Experiment 2 whether a seman-
tic interference effect would be found with our speciﬁc paradigm
as well.
The second possible alternative account for our results is based
ontheassumptionthatdistinctcognitiveprocessesareinvolvedin
object and action naming, which has caused an extra processing
cost in the HeCAT condition in comparison to the HOM con-
dition, much like what is observed in experiments requiring task
switching across trials (for a review,see Monsell,2003). It is possi-
ble,forexample,thattheprelexicalprocessesinvolvedinmapping
thevisualstimulusintoaconceptualrepresentationdifferbetween
objects and actions; visual recognition of objects indeed involves
shape processing while visual recognition of actions requires
motion processing, or inferred motion processing when actions
are presented as static visual scenes.
Third, the effect of the stimulus list composition might have
been caused in fact by the ﬁller pictures in the HOM condition
(i.e.,object pictures) and in the HeCAT condition (i.e.,action pic-
tures) possibly not being equal in processing difﬁculty or speed.
Although the target words corresponding to both kinds of ﬁller
pictures were matched on several lexical variables, naming object
pictures could be easier and/or faster than naming action pictures
because,forinstance,visual-to-conceptualmappingwouldbeeas-
ier/faster for pictured objects than actions. Inspection of our data
revealsthat,althoughbothkindsofﬁllerpicturesgaverisetoasim-
ilaramountof participant’serrors(2.1%and2.9%forobjectsand
actions, respectively, a non-signiﬁcant difference), the ﬁller pic-
turesofobjects(masculinenouns)indeedwerenamed,onaverage,
95msfasterthantheﬁllerpicturesofactions.Onecanthinkoftwo
possiblemechanismsbywhichadifferenceinprocessingdifﬁculty
or speed between both kinds of ﬁllers could have caused faster
naming latencies for the critical stimuli in the HOM condition.
First, the naming process could have been faster for the critical
stimuli in the HOM condition because the preceding trials (the
ﬁllerpictures)werelessdifﬁculttoprocessinthatconditionthanin
the HeCAT condition, thereby leaving more resources to perform
the task on critical stimuli. Second, slower naming latencies for
the ﬁller pictures in the HeCAT compared to the HOM condition
might have led participants to set a lower response-time criterion
for all the stimuli in the HeCAT condition (Lupker et al., 2003).
In order to address both the switching cost and the resource
or response-time criterion accounts, we sought to replicate the
ﬁndings of Experiment 1 in two further experiments based on the
same paradigm and rationale, except that the naming of the ﬁller
verbs and nouns was elicited from written word stimuli and the
namingof thetargetnounswaselicitedfromwrittenwordsaswell
(Experiment 3) or from pictures (Experiment 4).
EXPERIMENT 2. PICTURE NAMING WITHIN SEMANTICALLY
HOMOGENEOUS vs. HETEROGENEOUS LIST
The aim of this experiment was to address the semantic account
for the facilitation effect of grammatical category homogeneity
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Table 1 | Results of Experiments 1, 3, and 4.
Experiment Naming condition Gender homogeneity
effect, (HOM–HeGEND)
Category homogeneity
effect, (HOM–HeCAT)
HOM,
homogeneous
gender/category
HeGEND,
heterogeneous
gender
HeCAT,
heterogeneous
category
EXPERIMENT 1
Picture naming with picture
ﬁllers
689 (66) 694 (54) 714 (75) 5 (CI0.95 =−15, 25) 25 (CI0.95 =2, 48)
EXPERIMENT 3
Word naming with written
word ﬁllers
500 (41) 505 (49) 513 (49) 5 (CI0.95 =−3, 13) 13 (CI0.95 =1, 25)
EXPERIMENT 4
Picture naming with written
word ﬁllers
601 (60) 609 (65) 621 (65) 8 (CI0.95 =−8, 24) 20 (CI0.95 =3, 37)
ANALYSISWITH DATA FROM EXPERIMENTS 1, 3,AND 4
Picture or word naming 597 (91) 604 (92) 616 (99) 7 (CI0.95 =−2, 16) 19 (CI0.95 =9, 29)
Mean naming latencies (in ms) and SE of the mean (in parentheses) for the critical nouns as a function of the naming condition (HOM, Homogeneous Gender and
Category List; HeGEND, Heterogeneous Gender List; HeCAT, Heterogeneous Category List), as well as size of the gender and category homogeneity effect with
95% conﬁdence intervals.
obtained in Experiment 1. Indeed, the words in the homoge-
neousgrammaticalcategoryconditionwereallofthesamegeneral
semanticclass(i.e.,“objects”)whilethewordsintheheterogeneous
grammatical category condition were of two distinct semantic
classes (i.e., “objects” and “actions”). As we have already men-
tioned, previous studies (Kroll and Stewart, 1994; Damian et al.,
2001)h a v er e p o r t e da ninterference effect when pictures were
named within a semantically homogeneous list, which actually
weakens the semantic account for the facilitation effect obtained
in Experiment 1. However, one could object that the interference
effect was observed with a blocking paradigm that differed from
the one used in Experiment 1. In Damian et al.’s (2001) study,
the participants were presented with 10 semantically homoge-
neous lists and 10 semantically heterogeneous lists composed of
ﬁve pictures each and every list had to be named ﬁve times, so
that in total each picture was named 20 times (blocked-cyclic
paradigm). In Kroll and Stewart’s (1994) experiment, the par-
ticipants were presented with 120 pictures representing objects
from 12 semantic categories, divided into four lists. In the “cat-
egorized” lists, the items were drawn from two to four semantic
categories and all the items from a given semantic category were
presented in sequence within the list whereas in the“randomized”
lists the items from the 12 semantic categories were presented in
random order. In contrast, in our experiment, the participants
were presented with three lists of 40 pictures, with each list being
either homogeneous (HOM and HeGEND conditions) or het-
erogeneous (HeCAT condition) as regards grammatical category;
moreover, each target word had to be named only once. Hence,
one cannot rule out that an interference effect in semantically
homogenous lists could be found only in an experimental design
(number of items and procedure) close to that used by Damian
et al. (2001) or by Kroll and Stewart (1994) while, within the
design used in our Experiment 1, semantic homogeneity would
produce an effect toward the opposite direction – even if it is
unclear which speciﬁc feature of the designs would be responsible
for such discrepancy.
Thus, in this experiment, we tested whether a semantic inter-
ference effect would be found with the same design and para-
digm as that used in Experiment 1. We used exactly the same
number of items and the same procedure as in Experiment 1,
except that we manipulated the composition of the lists accord-
ing to a semantic dimension, which was ﬁner grained than the
“objects vs. actions” distinction: 20 animal pictures were selected
as critical stimuli to name and they were mixed either with other
animal pictures (homogeneous semantic condition) or with pic-
tures from various semantic categories (heterogeneous semantic
condition).
METHOD
Participants
Sixteen students from the Psychology undergraduate pool of
the Université catholique de Louvain, who were not involved in
Experiment 1, participated in this experiment for course credit.
Material and design
Twentyblack-and-whitedrawingsof animalswereselectedascrit-
ical stimuli. The target words had a mean frequency of 13 per
million (SD=9), a mean number of letters of 6.2 (SD=2), and
a mean number of phonemes of 4.5 (SD=1.8). Two sets of ﬁller
pictures were selected: 20 pictures of animals and 20 pictures of
non-animal objects. All the critical and ﬁller pictures were drawn
from Alario and Ferrand (1999). The names of these two sets of
pictures were matched for cumulative frequency,number of sylla-
bles, number of phonemes, and number of letters (all Fs<1). All
theﬁllerwordswereselectedinordertobeasdissimilaraspossible
from the critical words in terms of initial phoneme, initial letter,
and rime. Moreover, the number of times each initial phoneme,
initialletter,andrimepresentinthecriticalwordsappearedinthe
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same position within the ﬁller words was equated across the two
sets of ﬁllers (see Lists of Material in Appendix B).
Thenamingconditionwasmanipulatedasawithin-subjectand
within-item variable. We used a counterbalanced design so that
each participant was presented with the two naming conditions
buthadtonameeachcriticalpictureonlyonce.Toachievethis,the
20 critical animal pictures were distributed across two subsets of
10 critical pictures each and two groups of eight participants were
constituted. In order to set the two naming conditions,two blocks
of items were prepared for each group of participants: one block
was composed of one subset of 10 critical animal pictures and the
20ﬁlleranimalpictures(HoSEMcondition),thesecondblockwas
composedof theothersubsetof 10criticalanimalpicturesandthe
20 ﬁller non-animal pictures (HeSEM condition). The attribution
of a critical picture subset to a condition was rotated across the
two groups of participants. Within a given block, the items were
pseudorandomly ordered, with the following constraints: (1) a
critical picture was always preceded by at least one ﬁller picture;
(2) two successive words did not share their initial phoneme, let-
ter, or rime. Ten additional ﬁllers per condition were selected as
“warm-up” items and presented at the beginning of each block.
These were 10 animal pictures in the HoSEM condition and ﬁve
animal pictures and ﬁve non-animal pictures in the HeSEM con-
dition. In total, each block comprised 40 items: 10 “warm-up”
pictures, 10 critical pictures, and 20 ﬁller pictures. Among the 20
warm-up pictures, 10 pictures (the ﬁve corresponding to animals
from each condition) rotated together with the subset of criti-
cal pictures across the two groups of participants at the time of
the counterbalancing. Each participant was successively presented
with the two blocks,one per condition. The order of presentation
of the two blocks was rotated across participants.
TheprocedurewasexactlythesameasinExperiment1(includ-
ing the presentation of the distractive task between the blocks),
except that we used the MEL software to run the experiment.
RESULTS AND DISCUSSION
Participants’ errors (semantic or phonological errors: 5%) were
not analyzed but excluded from the analyses, as well as recording
(late responses, responses preceded by a vocalization or a mouth
click) and technical failures (5.3% of the data). In order to deal
withoutliers,responselatenciesthatdeviatedbymorethan3.5SD
from their cell mean were also excluded (0.3% of the data).
The results indicated that, on average, the naming latencies of
the critical stimuli were longer in the HoSEM condition (662ms,
SD=111) than in the HeSEM condition (566ms,SD=119). The
96-ms difference between both conditions was signiﬁcant [F (1,
14)=7.28, MSE=10127.32, P <0.02, CI0.95 =14, 178].
We thus found that, within the same design and procedure
as those used in Experiment 1, semantic homogeneity produced
an interference effect. This ﬁnding made it very unlikely that
the facilitation effect observed in the grammatical homogeneous
(HOM) condition compared to the grammatical heterogeneous
(HeCAT) condition in Experiment 1 had a semantic locus, i.e.,
that it was due to the grammatical homogeneous list comprising
items from the same semantic class (i.e.,“objects”).Admittedly,in
Experiment 1, our design might have produced a semantic inter-
ference effect in the grammatical homogeneous list compared to
the grammatical heterogeneous list, because the former possibly
includedmoresemanticallyrelateditemsthanthelatter.Nonethe-
less, the important result is that the facilitation effect produced
by grammatical homogeneity was effective and large enough to
outweigh the possible interference effect produced by semantic
homogeneity.
EXPERIMENT 3. PRIMING GENDER AND GRAMMATICAL
CATEGORY INFORMATION IN WORD NAMING
Both the switching cost and the resource or response-time cri-
terion accounts for the facilitation effect produced by the HOM
condition over the HeCAT condition are related to the processing
of the object and action pictures used as ﬁllers possibly being of a
different nature, difﬁculty, or speed. Given that it is probably not
feasibletoequatebothkindsofstimuliaccordingtothesevariables
(seeSzekelyetal.,2005),thesealternativeaccountsarehardtodis-
miss in the context of a picture naming task. We therefore sought
toreplicatetheﬁndingsof Experiment1inawordnamingexperi-
ment based on the same paradigm and rationale as in Experiment
1. It is reasonable indeed to assume that naming ﬁller verbs and
nouns presented as written word stimuli neither relies on distinct
cognitive processes nor would give rise to different naming difﬁ-
culty or speed, if both kinds of stimuli are matched for relevant
lexical variables.
We assumed that the spoken production of a word from a
written word stimulus relies both on a lexical and a sublexical
processing route operating in parallel (Paap and Noel, 1991; Paap
et al.,1992) and that word naming shares common word retrieval
processes with picture naming at the output stage (e.g., Hillis and
Caramazza,1995b; Lambon Ralph et al.,1999). Hence,we predict
thattheproductionof awordinthecontextof awordnamingtask
is likely to be affected by the availability of grammatical category
information just as in the context of a picture naming task.
This expectation ﬁnds some motivation in the pattern of per-
formance observed in brain-damaged patients who are selectively
impaired in naming words from one grammatical category in the
spoken or written modality only. Patient EBA (Hillis and Cara-
mazza,1995a),forexample,showedaselectivedeﬁcitinthespoken
production of nouns in comparison to verbs both in picture and
word naming. Importantly, both visual recognition and compre-
hension of nouns was spared in EBA, which indicates that her
deﬁcit in reading nouns aloud was located at the output level.
Admittedly, the sublexical processing route for word naming was
severely impaired in EBA and it is likely that any lexical effect
is more readily detected in such a condition. It is worth noting,
however, that the literature on word processing by normal sub-
jectsprovidesampleevidencethatreadingaloudinvolvesaccessto
semanticorlexicalinformation,eveninlanguageswithfullytrans-
parent orthography. Thus, many studies have reported semantic
effects on word naming latencies, such as effects of the seman-
tic context (Damian et al., 2001), of a semantically related prime
(Sperber et al., 1979; Balota and Lorch, 1986; Tabossi and Laghi,
1992),polysemy(HinoandLupker,1996;Hinoetal.,1998;Lichacz
et al., 1999), number of semantic features (Pexman et al., 2002),
or concreteness (Strain et al.,1995; Cortese et al.,1997; Shibahara
et al.,2003),as well as lexical effects like effects of word frequency
(Laudannaetal.,1997;Batesetal.,2001;RamanandBaluch,2001)
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andageofacquisition(GerhandandBarry,1998).Onthisbasis,we
thusexpectedtoobserveeffectsofalexicalfeaturelikegrammatical
category on word naming in normal subjects too.
METHOD
Participants
Thirty-six students from the Psychology undergraduate pool of
the Université catholique de Louvain, who were not involved in
Experiment 1 or 2, participated in this experiment for course
credit.
Material, design, and procedure
All the items (critical, ﬁllers, and “warm-up” items) selected in
this experiment were identical to the items used in Experiment 1,
except that written words, instead of pictures, were used as stim-
uli and had to be named. In addition, we checked that the ﬁller
items (the ﬁllers plus the “warm-up” items not involved in the
counterbalancing procedure, that is, a total of 25 items by con-
dition) were equated in difﬁculty, by running an experiment in
which only these ﬁller words were presented in separate blocks to
18 (other) participants, who were asked to name them as quickly
and as accurately as possible. The results showed no signiﬁcant
difference (F1 and F2<1) in naming latencies between the ﬁller
items (mean RL=520ms SD=47, mean RL=515ms SD=58,
and mean RL=524ms SD=45, for masculine nouns, feminine
nouns,and verbs,respectively)4.
The design and procedure were identical in every respect to
those of Experiment 1 (including the presentation of the distrac-
tive task after each block), except that, in this case, there was no
familiarization phase with the material and that the “+”s y m b o l
was used as a ﬁxation point.
RESULTS AND DISCUSSION
Participants’ errors (semantic or phonological errors: 0.7%) were
not analyzed but excluded from the analyses, as well as recording
(late responses, responses preceded by a vocalization or a mouth
click)andtechnicalfailures(2.45%ofthedata).Responselatencies
that deviated by more than 3.5 SD from their cell mean were also
excluded (0.65% of the data). The results are displayed in Table 1.
The analyses revealed a signiﬁcant main effect of condition
[F (2,66)=3.08,MSE=433.98,P =0.05]. Linear contrasts indi-
cated that the mean naming latencies of the critical items were
signiﬁcantly shorter in the HOM condition than in the HeCAT
condition [F (1,66)=6.09,P <0.02],while the mean latencies of
these items did not signiﬁcantly differ between the HOM and the
HeGEND condition (F =1).
We checked that the facilitation effect in the HOM condition
was not caused by a difference in naming latencies between the
ﬁllersoncepresentedwithinthespeciﬁcparadigmanddesignused
in this experiment5. We found no signiﬁcant difference (F1 and
4Like in the data analyses of Experiment 1, data points corresponding to a partic-
ipant’s error or a recording or technical failure (3.2%) or an outlier (0.6%) were
removed for the analyses. In addition,the data from one item (ausculter,“auscultat-
ing”) had to be excluded because of the exceptionally high number of missing data
(33%)forthatitem.Oncethisitemwasremoved,therateof missingdataamounted
to 3.4%.
5Participants’errors and recording or technical failures (3.9%),and outliers (1.1%)
were excluded from these analyses. In addition, the item ausculter (“auscultating”)
F2<1) in naming latencies between ﬁllers (mean RL=516ms
SD=50, mean RL=518ms SD=50, and mean RL=519ms
SD=49, for the masculine nouns, feminine nouns, and verbs,
respectively)6.
Thus, we replicated, in a word naming task, the pattern of
results obtained in a picture naming task (Experiment 1). Fur-
thermore, the Cohen’s (1988) D, an effect size index based on
the standardized difference between the means,indicated that the
grammatical category effect observed in the word naming task
was of a similar magnitude as that observed in the picture nam-
ing task (D =0.35 and D =0.33, respectively). That we found a
similar pattern of results in both tasks undermines an account of
the results obtained in the picture naming task solely in terms of
a side effect of switching cost, resource differences, or response-
time criterion and supports the interpretation of the facilitation
effect found in both picture and word naming as truly originating
from the availability of grammatical category information being
increased in a homogeneous category list.
EXPERIMENT 4. PRIMING GENDER AND GRAMMATICAL
CATEGORY INFORMATION IN PICTURE NAMING WITH
WRITTEN WORD FILLERS
The results of Experiment 3 supported the assumption that even
singlewordnaminginvolvesaccesstogrammaticalcategoryinfor-
mation. It follows that it should be possible to replicate the
grammatical category effect found in Experiments 1 and 3 in an
experiment based on the same design and paradigm but in which
theﬁlleritemsarenamedfromwrittenwordsandthecriticalitems
frompictures.Replicatingourresultsinsuchanexperimentwould
allowustoobtainevidencefortheimpactofgrammaticalcategory
information on word retrieval both in a production task which is
closer to spontaneous speech production than that of Experiment
3 (i.e., in picture rather than word naming) and in experimen-
tal conditions that overcome the potential problems raised by the
use of object and action pictures as ﬁllers in Experiment 1. Since
the ﬁllers are words, not pictures, and the three kinds of ﬁllers
(masculine nouns,feminine nouns,and verbs) would be matched
regarding their corresponding response latency (Cf. see Material,
Design, and Procedure of the Experiment 3), any account of the
results in terms of switching cost, resource, or response-time cri-
terion could be dismissed.Although mixing a word naming and a
picture naming task in a single experiment would involve a form
had to be excluded here too because of 33% missing data. Once this item was
removed, the rate of missing data amounted to 4.7%.
6One might expect that the naming latencies of the ﬁller verbs would be longer
in the context of the experimental, category heterogeneous, list than in the con-
text of the pre-experiment list, which in fact is a category homogenous list (see
the Method Section). However, the difference between both these lists does not at
all parallel the difference between our experimental conditions (between the cat-
egory homogeneous and heterogenous experimental lists). Let us remind that we
conceived of the category homogeneous list as a priming context. Thus, the critical
items in the homogeneous experimental list, on which the mean response latencies
were measured, appeared after several “warm-up” and ﬁller items from the same
grammatical category have already been named whereas no such category priming
occurred in the heterogeneous condition for these same critical items. In contrast,
the set of ﬁller verbs were not primed by preceding trials of the same grammatical
category in either the category homogenous, pre-experimental list or the category
heterogeneous, experimental list.
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of task switching,such mixing is unlikely to hinder the interpreta-
tion of the results since it would occur exactly in the same fashion
in the three experimental conditions.
Furthermore, in this fourth experiment, we attempted at
increasing statistical power by using a sample of 54 participants
instead of 36. This was motivated by the results of Experiments 1
and3repeatedlyshowingshorternaminglatenciesintheHOMin
comparison with the HeGEND condition. Although these trends
were far from reaching signiﬁcance (Fs<1), they could suggest
that gender information also could impact spoken word produc-
tion, albeit to a lesser extent than grammatical category informa-
tion. A gender priming effect thus could turn out to be reliable
with increased statistical power.
METHOD
Participants
There was 54 participants in this experiment including 36 stu-
dents from the Psychology undergraduate pool of the Univer-
sité catholique de Louvain, and 18 volunteers. None of these
participants were involved in Experiments 1, 2, or 3.
Material, design, and procedure
Alltheitemsselectedinthisexperimentwereidenticaltotheitems
used in Experiments 1 and 3. However, in this experiment, pic-
turesservedasstimulifornamingcriticalitemsandwrittenwords
served as stimuli to name ﬁller items. The design and procedure
were identical in every respect to those of Experiments 1 and 3
(includingthepresentationofthedistractivetaskaftereachblock),
exceptthat,inthiscase,therewasafamiliarizationphaseonlywith
the intended name for the pictures. In addition,the ﬁxation point
was the symbol“+”before the display of a picture and a series of
six crosses (“x”) before the presentation of a written word.
RESULTS AND DISCUSSION
Participants’ errors (semantic or phonological errors: 1%) were
not analyzed but excluded from the analyses, as well as recording
(late responses, responses preceded by a vocalization or a mouth
click) and technical failures (7.6% of the data). Response latencies
that deviated by more than 3.5 SD from their cell mean were also
excluded (1% of the data). The results are displayed in Table 1.
The analyses revealed a signiﬁcant main effect of condition [F
(2, 102)=3.32, MSE=1619.15, P <0.05]. Linear contrasts indi-
cated that the mean naming latencies of the critical items were
signiﬁcantly shorter in the HOM than in the HeCAT condition [F
(1, 102)=6.56, P <0.02] while the mean latencies of these items
did not signiﬁcantly differ between the HOM and the HeGEND
conditions[F (1,102)=1.08,P =0.30].Wecheckedthatthefacil-
itation effect observed in the HOM condition was not caused by
a difference in word naming latencies between the ﬁllers once
presented within the speciﬁc paradigm and design used in this
experiment. We found no signiﬁcant difference (F1 and F2<1)
in word naming latencies between the different kinds of ﬁllers
(mean RL=468ms SD=51, mean RL=467ms SD=61, and
mean RL=469ms SD=51, for the masculine nouns, feminine
nouns,and verbs,respectively)7.
7Participants’errorsandrecordingortechnicalfailures(3%),andoutliers(1%)were
excluded from these analyses. In addition, the item ausculter (“auscultating”) had
The ﬁndings of this experiment thus replicated the pattern of
results found in Experiments 1 and 3, within a context where
the critical words were named from pictures and the ﬁllers did
not differ in nature (all written words), difﬁculty, or processing
speed across the three experimental conditions. Moreover, it is
worth noting that the effect of grammatical category found in
this experiment (D =0.32) was of a similar magnitude as the
effect observed in Experiment 1 (D =0.35) and Experiment 3
(D =0.33). The priming effect of grammatical category informa-
tion thus was highly consistent across the three experiments, in
spiteof theirdifferencesinnamingconditionsandoverallnaming
latencies.
Increasing the number of participants in this experiment still
did not allow us to detect a reliable effect of gender homogene-
ity – but we still found shorter naming latencies in the HOM
in comparison with the HeGEND condition, like in Experiments
1 and 3. In order to further increase statistical power, we per-
formed an additional analysis by gathering the data from the
three experiments (see Results in Table 1). The ANOVA per-
formed on mean response latencies with Experiment (1, 3, and
4) as between-subject factor and Condition (HOM, HeGEND,
HeCAT) as within-subject factor yielded a signiﬁcant main effect
of Experiment [F (2, 123)=74.32, P <0.001], a signiﬁcant main
effect of Condition [F (2, 246)=8.09, P <0.0005], and no sig-
niﬁcant interaction (F <1). Paired comparisons indicated that
the mean naming latencies of the critical items were signiﬁcantly
shorter (by 19ms) in the HOM than in the HeCAT condition [F
(1, 123)=15.03, P <0.0003]. However, the average 7-ms differ-
ence in response latencies for the critical items between the HOM
and the HeGEND condition still did not reach signiﬁcance [F (1,
123)=2.10,P =0.15].
INTERIM SUMMARY
In Experiment 1, we found that picture naming was faster when
thetargetitems,whichwerenouns,hadtobenamedwithinastim-
ulus list exclusively eliciting nouns (HOM condition) than when
they had to be named within a stimulus list eliciting both nouns
and verbs (HeCAT condition). In Experiment 2, we showed that
this facilitation effect of grammatical category could not have a
semantic origin since semantic similarity among the items of a list
resulted in an interference effect. Then,the results of Experiments
3 and 4 allowed us to rule out that the facilitation effect observed
in the HOM compared to the HeCAT condition in Experiment 1
was a side effect of the lower processing difﬁculty of ﬁller object
pictures compared to ﬁller action pictures, which could have left
the participants more resources available to process the critical
object pictures in the HOM compared to the HeCAT condition
or led them to set a lower response-time criterion in the HeCAT
compared to the HOM condition. Indeed, in Experiments 3 and
4, we equated the processing difﬁculty between noun and verb
ﬁllers by presenting them as written words instead of pictures of
objects and actions. We also addressed the issue of whether the
ﬁndings from Experiment 1 were possibly due to a switching cost
in the HeCAT condition. Were the recognition of the object and
to be excluded here too because of 35% missing data. Once this item was removed,
the rate of missing data amounted to 3.8%.
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action pictures used to elicit nouns and verbs based upon distinct
cognitiveprocesses,switchingbetweentheprocessingof anaction
picture and an object picture in the HeCAT condition might have
caused an extra processing cost for naming the critical object pic-
tures. We were able to dismiss this alternative account by showing
that,again,namingwasfasterintheHOMthanintheHeCATcon-
dition when the recognition processes were made identical for the
stimuli eliciting nouns and verbs, that is, by using written words
instead of pictures as both ﬁller and critical stimuli (Experiment
3) or by using written words as ﬁller (noun and verb) stimuli and
(object) pictures only for the critical stimuli (Experiment 4)8.
There remains, however, an ambiguity as to the mechanism
underlying the grammatical category effect in these experiments.
Our starting assumption underlying our experimental manipula-
tions was that the repeated production of words from the same
grammatical category was likely to increase (by repeated prim-
ing)theavailabilityof categoryinformationduringwordretrieval.
Thus, following this assumption, the “noun” information was
made more available in the HOM than in the HeCAT condition
because only nouns were produced in the HOM condition. How-
ever,inallthreeExperiments(1,3,and4),theHeCATlistwasmade
up so that each critical item (a noun) was always preceded by an
item of a different grammatical category (a ﬁller verb). Thus, the
questionarisesof whetheritwasthemanipulationof thestimulus
list,blockedvs.mixedasregardscategory,orthenatureof thepre-
cedingtrial,of samevs.different-category,thatcausedthenaming
latency differences between the HOM and the HeCAT condition.
We empirically addressed this issue in the next experiment.
EXPERIMENT 5. CATEGORY-BLOCKING EFFECT vs.
CATEGORY-SWITCHING EFFECT
The aim of this experiment was to seek direct empirical evidence
in support of our interpretation that the shorter naming latencies
for the critical items in the HOM compared to the HeCAT con-
dition was due to a blocking effect, that is, an effect originating
from the stimulus list being homogeneous vs. heterogeneous as
regards grammatical category. (Let us specify here that whether
such blocking effect should be viewed as a facilitation effect of the
HOM condition or, instead, an interference effect of the HeCAT
condition, is a different issue which will be addressed in the Gen-
eral Discussion Section). The alternative to be dismissed is that
the longer naming latencies in the HeCAT compared to the HOM
8Let us note that other possible sources of switching cost,like uncertainty about the
task or the word category of the response to provide,were unlikely. Contrary to the
typicalswitchingtaskparadigms(e.g.,Altmann,2007;seeforreviewMonsell,2003),
the participants in Experiment 1 always had to perform the same task – orally name
the picture – whatever the picture. Moreover, a given stimulus picture never served
to elicit two different responses across trials. A given stimulus picture, say that of
a glass, was not used once to elicit the verb drinking and, at another time, to elicit
the noun glass. Every stimulus picture in the experiment had to be named with one
and only one name from only one word category, a verb or a noun. Finally, as far
as the critical items (nouns) are concerned, there was no ambiguity about knowing
whether it had to be named as a verb or a noun, since no action was represented in
the picture, only an object without any context. Anyway, the results of Experiment
4 ruled out an account in terms of uncertainty as to whether to name the picture as
a verb or a noun, since the only kind of pictures presented during this experiment
were object pictures to be named as nouns.
condition was in fact a category-switching interference effect orig-
inating from the critical trials (nouns) always being preceded by
a trial eliciting a verb in the HeCAT condition (in addition to
being interspersed within a list heterogeneous as regards gram-
matical category). A category-switching interference effect could
be expected if, for instance, it were assumed that noun and verb
syntactic nodes were connected by inhibitory links (e.g., Cara-
mazza,1997). In that case,the activation and selection of the verb
nodeduringtheretrievalof thenameof averbﬁllerintheHeCAT
condition would inhibit the noun node which,on the subsequent
critical trial, would then need more activation (more time) to be
selected.
Inthisexperiment,weusedtheparadigmof Experiment4,that
is,the ﬁller nouns and verbs had to be named from written words
while the critical nouns had to be named from pictures of objects,
bychangingthefollowingaspects:(i)weconsideredonlytheHOM
and HeCAT conditions; (ii) we manipulated the order of appear-
anceof thecriticalnounswithintheHeCATlistsothattheyhadto
benamedeitherafternamingaverb(category-switchingposition)
or after naming a noun (same-category position). If it were the
switching between word categories in the HeCAT condition that
produced the effect found in the previous experiments, then we
shouldﬁnd(i)thatthecriticalitemsarenamedfasterintheHOM
condition than in the HeCAT condition (because there are no cat-
egory switches in the HOM condition), and (ii) that the critical
items appearing in a category-switching position are named more
slowly that the items appearing in a same-category position in the
HeCAT condition. No difference in naming latencies between the
critical items in a category-switching and a same-category posi-
tion in the HeCAT condition is expected if the effect found in the
previous experiments was a blocking effect.
METHOD
Participants
Thirty-two participants were paid for this experiment. None of
them participated in the previous experiments.
Material, design, and procedure
The critical stimuli were 20 object pictures (masculine nouns) of
which most (15) but not all were drawn from the set of critical
pictures used in Experiments 1, 3, and 4 (see List of Material in
Appendix B). The target words had a mean frequency (New et al.,
2001) of 16 per million (SD=9), a mean number of letters of 6.1
(SD=1.5),and a mean number of phonemes of 4.6 (SD=1).We
also used the same set of ﬁller words as those used in the previous
experiments9, that is, 25 masculine nouns for setting the HOM
condition and 25 verbs for setting the HeCAT condition,to which
we added 10 ﬁller pictures of objects (masculine nouns).
The critical pictures were organized in pairs. The two pic-
tures of a pair were presented in immediate succession and at
the same position (position 1 or position 2) within the HOM and
the HeCAT lists. The picture in position 1 followed a ﬁller word (a
nounintheHOMandaverbintheHeCATlist)andthepicturein
position 2 followed the ﬁrst picture of the pair. In the HeCAT list,
9Except that the verb ausculter (“auscultating”) was replaced with the verb pondre
(“laying”) because it generated too many errors.
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the picture in position 1 thus appeared in a category-switching
position (i.e., after the naming of a verb ﬁller) and the picture
in position 2, in a same-category position (i.e., after the nam-
ing of a noun). Sometimes, however, a ﬁller object picture was
inserted between the two pictures of a pair in order to prevent a
predictable alternation between pairs of pictures and ﬁller words.
In this experiment, like in Experiment 4, the switching between
naming a ﬁller word and a picture thus was unpredictable, but
there was no uncertainty about the grammatical category of the
wordtobenamedfromthepictures,sinceonlypicturesof objects,
corresponding to the critical noun items, were presented. Finally,
we insured that two successive items within a list did not share
their initial phoneme, letter, or rime.
The homogeneity of the list (HOM vs. HeCAT) and pic-
ture position (position 1 vs. 2, i.e., category-switching vs. same-
category position in the HeCAT list) were manipulated as within-
subject and within-item variables. We used a counterbalanced
design so that each participant was presented with both kinds
of lists and both position conditions but had to name each criti-
cal picture only once. To achieve this, the 20 critical pictures were
distributed across two subsets of 10 critical pictures each and two
groups of 16 participants were constituted. In order to set the two
naming conditions (HOM and HeCAT),two blocks of items were
prepared for each group of participants: one block was composed
of one subset of 10 critical pictures (masculine nouns) plus one
subset of ﬁve ﬁller object pictures (masculine nouns) and the 25
ﬁller masculine nouns (HOM condition); the second block was
composed of the other subset of 10 critical pictures (masculine
nouns),theﬁveotherﬁllerobjectpictures(masculinenouns),and
the 25 ﬁller verbs (HeCAT condition). In that way,each of the two
blocks was comprised of 40 trials, of which the ﬁrst 10 trials were
ﬁller items (i.e.,serving as“warm-up”items). The attribution of a
critical and ﬁller picture subset to a condition was rotated across
the two groups of participants. Furthermore, the two groups of
16 participants were split in two so that the position in which a
targetpictureappearedintoapairwascounterbalancedacrossthe
subgroups of participants. Each participant was successively pre-
sented with the two blocks and the order of presentation of these
blocks was rotated across participants. The procedure was iden-
tical in every respect to that used in Experiment 4 (including the
presentation of the distractive task after the ﬁrst block).
RESULTS AND DISCUSSION
Participants’ errors (semantic or phonological errors: 0.5%) were
not analyzed but excluded from the analyses, as well as recording
(late responses, responses preceded by a vocalization or a mouth
click) and technical failures (6.5% of the data). No outlier data
(response latencies deviating by more than 3.5 SD from their cell
mean) had to be excluded. The results are displayed in Table 2.
We performed an ANOVA with homogeneity and position
as within-subject variables. (We also included the group fac-
tor in order to remove variance due to the counterbalanc-
ing procedure, but we will not report its effects). The analy-
ses revealed a signiﬁcant main effect of category homogeneity
[F (1, 28)=6.52, MSE=1834.64, P <0.02], the mean naming
latencies of the critical items being signiﬁcantly shorter in the
HOM than in the HeCAT condition. We found no signiﬁcant
effect of position [F (1, 28)=0.04, MSE=2074.16, P =0.84]
and the interaction was not signiﬁcant either [F (1, 28)=0.06,
MSE=2019.44, P =0.81]. Actually, in the HeCAT condition, the
difference between the mean naming latencies of the critical items
inacategory-switchingandasame-categorypositionwasvirtually
inexistent (F =0).
Since the homogeneity effect was not modulated by position,
these results conﬁrmed that the facilitation effect observed in the
HOMcomparedtotheHeCATconditioninExperiments1,3,and
4wasindependentfromanycategory-switchingcostintheHeCAT
condition. Therefore, the results obtained in this last experiment
allowedustoestablishthattheeffectreportedintheseexperiments
were indeed due to a blocking list effect,that is,an effect originat-
ing from the stimulus list being homogeneous vs. heterogeneous
asregardsgrammaticalcategory,ratherthantoacostproducedby
the need to name successively two words from a different gram-
matical category. If it were the switching between word categories
that had been responsible for the effect, we would have found a
signiﬁcant difference between the naming latencies of the target
items appearing in a category-switching position and the target
items appearing in a same-category position within the HeCAT
condition, either because the target items in category-switching
positionweresloweddownbytheinhibitioncausedbythenaming
of theprecedingverb,orbecausethetargetitemsinsame-category
position were speeded up by the priming caused by the naming of
the preceding noun. This was not the case. We did not detect any
effect of position in the HeCAT condition.
GENERAL DISCUSSION
The results of this study indicated that the relative availability of
information about the grammatical category of a word inﬂuences
the speed with which that word is retrieved. That we observed
such an effect in the context of single word production strongly
suggests that grammatical category information impacts word
retrieval per se, not merely phrase and sentence syntactic encod-
ingprocesses.NeitherCaramazza’s(1997)norLeveltetal.’s(1999)
theoryofwordretrievalcouldaccountforthisﬁnding:withinthese
models there is no mechanism allowing lexical syntactic informa-
tion,onceactivatedorselected,toinﬂuencetheretrievalof atarget
word.
In Caramazza’s (1997) Independent Network (IN) model of
the lexicon,the spoken production of a word starts with the selec-
tion of lexical-semantic representations of which activation then
propagates toward the lexeme network (of which nodes represent
modality-speciﬁc lexical items) and the lexical syntactic network
(of which nodes represent the syntactic features of words like
grammatical category and gender). Thus, grammatical category
features receive activation from the semantic network. However,
suchactivationisnotsufﬁcientforasyntacticnodetoreachthresh-
old:selection of the full set of syntactic features of a word requires
the prior activation and selection of the lexeme node. Then, acti-
vation of the lexeme node results in activation of its associated
phonological nodes (i.e., the word phonological form).
Within this theoretical framework, it is possible to account for
theprimingof grammaticalcategoryinformationbutnotforhow
suchprimingcouldthenfacilitatetheselectionofthelexemeorthe
phonologicalnodes.Thus,theprimingof categoryinformationin
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Table 2 | Results of Experiment 5 (picture naming with written word ﬁllers).
Position Naming condition Total Category homogeneity
effect, (HOM–HeCAT)
HOM, homogeneous
category list
HeCAT, heterogeneous
category list
POSITION 1
(Category-switching in HeCAT) 593 (74) 614 (70) 604 (72)
POSITION 2
(Same-category in HeCAT) 596 (77) 614 (84) 605 (81)
TOTAL
Position effect |pos. 1–pos. 2| 595 (75) 614 (77) 1 (CI0.95 =−14, 16) 19 (CI0.95 =4, 34)
Mean naming latencies (in ms) and SE of the mean (in parentheses) for the critical nouns as a function of the naming condition (HOM, Homogeneous Category List
vs. HeCAT, Heterogeneous Category List) and position (Position 1 vs. 2, i.e., category-switching vs. same-category in the HeCat List), as well as size of the category
homogeneity and position effect with 95% conﬁdence intervals.
the context of the blocking paradigm used in our experiments
couldbedescribedasfollows.Onpresentationof thepictureof an
object, its semantic representation is activated and that activation
then spreads,on the one hand,to the“Noun”node represented in
the lexical syntactic network and, on the other hand, to the lex-
eme node associated with that semantic representation. Then the
activated lexeme node spreads its activation to both the “Noun”
categorynodeandthephonologicalnodestowhichitisconnected.
Inthehomogeneouscategorynamingcondition,the“Noun”node
is repeatedly activated and selected on each presentation of a pic-
ture, which results in enhancing the residual activation of the
“Noun” node, which is then more rapidly selected on the sub-
sequent trial. In the heterogeneous category naming condition,
the “Noun” category node is comparatively less often activated
and selected during the naming task, so that its resting level of
activation is lower than in the homogeneous category condition.
Further to its repeated activation spreading from semantic and
lexeme nodes,a third source of higher activation of the grammat-
ical category node “Noun” in the homogeneous compared to the
heterogeneous list could be provided, in a top-down fashion, by
the representation of the task (Thompson-Schill and Botvinick,
2006). Even if not speciﬁed to them, the participants may notice
that only objects (or nouns) have to be named from pictures (or
writtenwords).Thistask-speciﬁcrequirementforanounresponse
may act as a prime of the category node“Noun.”However,within
the IN theory,the level of activation or the selection of the lexeme
node does not depend on the level of activation or prior selection
of its associated syntactic nodes. Actually, it is even assumed that,
in some circumstances,the lexeme node could activate its phono-
logical content even if its syntactic features were not activated or
selected.Accordingly,theINmodelcannotaccountfortheﬁnding
thatthelevelof activationof agrammaticalcategorynodeimpacts
the speed of word retrieval.
In Levelt et al.’s (1999) theory of lexical production, the pro-
duction of a word starts with activation of concept nodes that
then spreads to lemma nodes. Upon selection of a lemma node,
the syntactic features of the word become available for further
grammatical encoding, that is, creating the appropriate syntac-
tic environment for the word. Each lemma node points to one
grammatical category node (Verb, Noun, Adjective) and one
gender node (Masculine, Feminine, Neuter). Thus, like in the IN
model, this theory could predict that the repeated naming of a
word from the noun category could enhance the level of activa-
tion of the “Noun” category node but it could not explain that
the level of activation of this category node then inﬂuences the
speed of selection of the lemma node and/or, subsequently, the
activation and selection of morpheme and phoneme nodes.
How, then, can the impact of grammatical category infor-
mation on word retrieval be accounted for? First of all, let us
specify that the grammatical category node corresponding to a
given lexical item should be conceived of as a lexically stored
package of information specifying the combinatory rules and the
inﬂectional paradigm of that item (see for a different proposal
Marantz, 1997; Barner and Bale, 2002). We propose that it is
such information whose level of activation was increased in the
homogeneous compared to the heterogeneous category naming
condition of our experiments, and that this increased activation
facilitated the process of word form retrieval. We can think of
two possible, mutually non-exclusive, hypotheses about the level
of representation and processing at which such facilitation may
arise (see Figure 2). Both of them would require changes in the
extant lexical models in relation to assumptions regarding either
the structure or the ﬂow of activation between the levels of the
network.
The ﬁrst hypothesis is that the level of activation of a category
nodecouldinﬂuencetheactivationandselectionof alexicalnode.
This hypothesis would need to posit bidirectional links between
lexical and category nodes. In both the IN and the Levelt et al.’s
(1999)models,theconnectionbetweenlexicalandcategorynodes
are unidirectional, i.e., from lexical nodes to a category node. By
adding a connection from the category node to lexical nodes, the
level of activation of a lexical node could be determined by the
activation spreading both from its semantic representation and
the grammatical category node to which it is connected. In that
way,grammaticalcategoryinformationwouldactasanadditional
source of information for the activation and selection of a lexical
unit. The assumption that activation may spread from a gram-
matical category node to lexical nodes is independently motivated
by the need to coordinate lexical retrieval and sentence build-
ing processes during sentence production (e.g.,Stemberger,1985;
Frontiers in Psychology | Language Sciences November 2011 | Volume 2 | Article 338 | 12Duràn and Pillon Grammatical category in word retrieval
FIGURE 2 |A schematic representation of two hypothetical
mechanisms allowing grammatical category information to impact
word retrieval processes: (1) Bidirectional links between lexical and
grammatical category nodes; (2) Priming of category-speciﬁc
morphological processes/morphemes.
Dell, 1986; Dell et al., 2008). Within this perspective, grammati-
cal category nodes also receive activation from the syntactic frame
specifyingasequenceof slotslabeledbygrammaticalcategoryand
lexicalselectionisbeingguidedbythe“syntactic-sequential”units
deﬁning the grammatical category of the subsequent word to be
chosen to ﬁll the sentence frame (Dell et al., 2008). Since by this
mechanism, all lexical nodes sharing the same grammatical cate-
gory(e.g.,nouns)wouldreceivepartof theactivationfromagiven
grammatical category node, this additional source of activation
would account for only a small amount of lexical node activation
(GoldrickandRapp,2002).Nonetheless,thisadditionalactivation
could be determining for selection in some circumstances like,for
instance, when two lexical nodes from distinct grammatical cat-
egories have similar levels of activation because of their sharing
most of their semantic features (e.g., decide/decision;s e eDuran
and Pillon,2003).
Behind this proposal lies, implicitly, the idea that the time
required to select a lexical node does not depend on the levels
of activation of other activated, non-target nodes – that, in other
words, lexical selection is not competitive. Because, according
to our proposal, all lexical nodes sharing the same grammati-
cal category (e.g., all nouns) would receive activation from the
grammatical category node, the level of activation of all these
non-target lexical nodes would increase as well as the level of
activation of the target node. If the selection of a lexical node
were by competition, such mechanism would result in slowing
down the selection of the target lexical node, i.e., in an inter-
ference effect instead of the facilitation effect described in our
proposal.Yet the idea that lexical selection is competitive has long
been the received view in the speech production research (e.g.,
Roelofs, 1992; Levelt et al., 1999). Three sources of evidence has
been thought to support this view: (1) the semantic interference
effect in the picture–word interference paradigm, in which the
visual presentation of a semantically related distractor word slows
downthenamingof asimultaneouslypresentedpicturecompared
to an unrelated distractor word (e.g., Schriefers et al., 1990); (2)
the cumulative semantic interference effect in the continuous pic-
turenamingparadigm,inwhichpicturenaminglatenciesincrease
monotonically as a function of the number of preceding trials
from the same semantic category (Howard et al., 2006); and (3)
the interference effect of semantic context in the semantic block-
ing naming paradigm,in which objects are named more slowly in
the context of same-category items than in the context of items
from various semantic categories (Damian et al., 2001). However,
the relevance of all these three sources of evidence for competitive
lexical selection has recently been questioned. First, Mahon et al.
(2007) reported experimental ﬁndings showing that the seman-
tic interference effect in the picture–word interference paradigm
o c c u r sa tapost-lexical, decision processing level. Second, Oppen-
heim et al. (2010) showed that competitive lexical selection is not
requiredtoexplaincumulativesemanticinterference,whichcould
be modeled as competition arising through learning, and Navar-
rete et al. (2010) found evidence suggesting that this effect arises
prior to lexical selection, through changes to the weights of the
connections between semantic and lexical representations. Third,
Damian and Als (2005), whose ﬁndings showed that the interfer-
enceeffectof semanticcontextinthesemanticblockingparadigm
was based on a persistent mechanism, suggested that this effect
also could be due to changes in the connections between semantic
and lexical representations. To date, there is thus no compelling
evidence in support of the notion that lexical selection is a com-
petitiveprocess.Althoughourﬁndingscannotdirectlyinformthis
issue, they are more easily explained within the view that lexical
selection is not competitive.
Returningtotheassumptionof bidirectionallinksbetweenlex-
ical and category nodes, it would be more difﬁcult to integrate
within Levelt et al.’s (1999) model because, within this model, it
is assumed that sentence construction processes are lexically dri-
ven. In other words, it is the lexical node (the lemma) that has
been selected with its syntactic nodes that guides the construction
of a sentence frame – not the sentence frame that partly drives
the selection of a lexical node. We may dispense of bidirectional
links and the major changes this hypothesis would imply within
the architecture of the lexical (and sentence production) system
bysimplyassumingthatalexicalnodereachesitsselectionthresh-
old only when the corresponding grammatical category node is
selected. The selection of a category node would then be a prereq-
uisite for the selection of a lexical node. One possible motivation
forthisconstraintisthat,atthesubsequentprocessinglevel,thatis,
duringthephonologicalencodingof theword,informationabout
its grammatical category is in fact mandatory. The grammatical
category of a word indeed determines both the kind of“extrinsic”
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syntactic features (e.g., case and number for nouns, tense, aspect,
person, and number for verbs) that have to be assigned to a lex-
ical unit and the inﬂectional processes that have to be applied to
it in order to express these features. Therefore, in languages with
inﬂectional morphology, if one posits that these processes cannot
be bypassed, the ﬁnal phonological shape of a word could not
be retrieved or computed if information about its grammatical
category is lacking (Shapiro et al., 2000; Shapiro and Caramazza,
2003a).
The second hypothesis about the level at which category infor-
mation could inﬂuence word retrieval is at the phonological
processing level. Thus,the increased level of activation of a gram-
matical category node might facilitate either the selection of the
category-speciﬁc morphophonological processes or the retrieval
of category-speciﬁc morphemes. Thus, in our experiments, the
facilitation effect observed in the homogeneous condition could
reﬂect the facilitated access to the same inﬂectional processes
(noun inﬂection) or to the same noun-speciﬁc inﬂectional mor-
pheme (i.e., a zero morpheme, since all the nouns were to be
named in the singular form) while, in the heterogeneous context,
either noun or verb inﬂectional process or speciﬁc morphemes
(i.e.,azeronominalmorphemeortheinﬁnitiveverbalmorpheme)
had to be selected depending on the trials. It is presently unclear,
however, whether these two notions could be distinguished at the
theoretical and empirical levels (for discussion of this issue, see
Shapiro and Caramazza, 2003b).
Withinthefunctionalarchitectureof thelexicalprocessingsys-
tem, grammatical category and gender would thus have a distinct
status. At the lexical level of processing, information about the
gender of a word could not inﬂuence the level of activation of
the lexical node corresponding to that word. There would be no
connection from gender nodes to lexical nodes, possibly because
such connection is not needed to coordinate lexical retrieval with
sentence building processes, given that noun selection in the con-
text of a sentence is free of gender constraint. Moreover, at least
in languages like French, German, or Dutch, information about
the gender of a word could not affect the subsequent level of pro-
cessing,i.e.,thephonologicalencodingandrelatedmorphological
processes. In these languages, no inﬂectional transformation is
dependent on gender information; being a masculine or a fem-
inine noun would determine the ﬁnal form of its determinants
and adjectives,but not of the noun itself. However,we would pre-
dict that in languages in which gender determines the inﬂectional
transformations that a word can undergo, like, for instance, in
Italian (see Cubelli et al., 2005), the priming of gender informa-
tion could impact the speed of phonological encoding processes
and, accordingly, its effect could be reliably detected in a naming
experiment using our blocking paradigm.
In other words, according to our proposal, it is not the kind
of lexical syntactic features per se that determines how it is repre-
sented and processed within the lexical system and how it impacts
word retrieval but rather which are its speciﬁc functions in sen-
tence and phonological word formation in the language under
consideration. Depending on the processing level at which gram-
matical information indeed impacts word retrieval (i.e., lexical,
phonological, or both), we thus expect different effects of gram-
matical category information on word retrieval across languages
and across different classes of words. For instance, if the facili-
tation of word production by priming grammatical information
occurs only at the lexical processing level, similar effects of prim-
ing should be observed for nouns, verbs, and adjectives, in both
FrenchandEnglish,sinceaconnectionfromthecategorynodesto
the lexical nodes can be motivated,in both languages,by the need
to coordinate the selection of these classes of words with sentence
structure building processes.On the contrary, if the facilitation
of word production occurred only at the phonological processing
level,aprimingeffectofgrammaticalcategoryinformationshould
be observed for adjectives in French but not in English, since
adjectives incur speciﬁc inﬂectional transformations in French
but not in English. If the facilitation occurred at both the lexi-
cal and the phonological levels,then priming effects could also be
observed for adjectives in English albeit to a lesser extent than in
French, because word production would beneﬁt from one source
of priming instead of two.
Our blocking paradigm, especially with the word naming task,
could be employed to test these predictions. Moreover, if it were
found that facilitation effects arose at the phonological level of
processing, the paradigm could be used to examine whether, at
this level, the priming of category facilitates the selection of the
category-speciﬁc morphophonological processes or the retrieval
of category-speciﬁc morphemes. If it is the selection of spe-
ciﬁc morphemes that were facilitated, then facilitation should be
observed only when the words to be produced all bear the same
inﬂectional morpheme.
In designing the naming experiments reported here, we made
the assumption that the blocking of the grammatical category of
the target words in the category homogeneous naming condition
should enhance the level of activation of grammatical category
information (“Noun”) in that condition compared to the hetero-
geneous condition and then speed up, facilitate, the production
of the target nouns compared to the same target nouns mixed
with target verbs in the category heterogeneous condition. How-
ever, technically, our design does not allow us to know whether
we are dealing with facilitation in the homogeneous condition
or with inhibition in the heterogeneous condition, since we have
no baseline. In the latter case, we can assume, for example, that
the production of a verb in the heterogeneous condition led to
the selection of the “Verb” category node by inhibition of the
“Noun”node,which would then slow down the production of the
subsequentnounsbecauseoftheneedtosurmountthisinhibition.
Actually, this issue is dependent on whether the selection of
lexical syntactic nodes is conceived of as a graded,automatic (dis-
crete),orcompetitiveprocess,aquestionthathasbeendebated,so
far,inrelationtotheselectionofgendernodes.Thus,someauthors
(e.g., La Heij et al., 1998; Levelt et al., 1999) viewed the selection
processof agendernodeasbasedongradedactivation.According
to them, the gender-congruency effect in picture–word interfer-
ence studies (i.e., slower naming latencies when the target and
distractor word have the same gender) is a priming effect arising
from “repetition-sensitive links between lemmas and the gender
nodes”(La Heij et al.,1998,p. 217) or from the gender-congruent
distractor “boosting the level of activation of the gender node”
of the target word (Levelt et al., 1999, p. 14). Other authors (e.g.,
Schriefers, 1993) interpreted this effect as an interference effect
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arising from competition between the gender node of the target
and the gender node activated by the gender-incongruent distrac-
tor word. This interpretation concurs with the assumption made
within the IN model (Caramazza, 1997), according to which lex-
ical syntactic feature nodes “have inhibitory links since there are
in competition” (Caramazza, 1997, p. 194). Others (Caramazza
etal.,2001;SchillerandCaramazza,2003)arguedthatthegender-
congruency effect is in fact a“determiner-congruency”effect and
that lexical syntactic features “automatically become available as
part of the selection of a lexical node” (Schiller and Caramazza,
2003, p. 189).
This latter, discrete view of the lexical syntactic feature selec-
tion process, which is derived from evidence related to gender
selection,cannotexplainthegrammaticalcategoryeffectreported
here, whether conceived of as a priming or an interference effect.
Moreover, the results of Experiment 4 did not favor the inter-
pretation of the grammatical category effect as an interference
effect arising from competition between distinct category nodes:
the naming of a verb ﬁller at least did not slow down the naming
of the subsequent target noun. Thus, the ﬁndings of this experi-
ment did not support the view that,when a word is produced,the
activation of its grammatical category node inhibit nodes of other
categoriesand,accordingly,allthewordsofothergrammaticalcat-
egories. More importantly, we believe that assuming competition
between grammatical category nodes (as, for instance, in Cara-
mazza, 1997) is not plausible because such a mechanism would
be counter-productive in connected speech, where virtually every
word produced is from another category than the previous one.
If inhibition was created from the category node of the previous
word, this could produce dramatic effects on ﬂuency. Therefore,
we believe that it is more plausible to assume that a category node
maybeprimedbutnotsubjecttoinhibitionfromothergrammat-
ical category nodes, the category node whose level of activation is
higher being then selected.
CONCLUSION
This study provides consistent experimental evidence in sup-
port of the hypothesis that information about the grammatical
category of a word contributes to the retrieval of that word,
even in single word production. Speciﬁc hypotheses about the
mechanisms by which grammatical category information could
inﬂuence lexical selection and/or phonological encoding have
been proposed. These hypotheses design future directions for
empirical studies. Moreover, on their own, the ﬁndings of this
study do not allow us to make the strong claim that the suc-
cessful retrieval of a word depends on the retrieval of informa-
tion about its grammatical category, in particular, because such
information is mandatory for the word’s morphophonological
encoding. However, together with the data from neuropsycho-
logical studies showing that brain-damaged patients could be
selectively impaired in naming words from one grammatical cate-
gory,they encourage to entertain this strong hypothesis in further
studies.
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APPENDIX
A. EXAMPLES OF PICTURES OF OBJECTS (ELICITING A NOUN) AND
ACTIONS (ELICITING A VERB) USED IN THE PICTURE NAMING
EXPERIMENTS
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Experiment 2
Critical items (all animal nouns) Filler items
Sublist 1 Sublist 2 Animal nouns Non-animal nouns
Crocodile Alligator Requin Shark Koala Koala Igloo Igloo
Dauphin Dolphin Paon Peacock Hippocampe Sea Horse Saxophone Saxophone
Tortue Turtle Abeille Bee Coccinelle Ladybug Cadenas Lock
Cygne Swan Grenouille Frog Pingouin Penguin Cactus Cactus
Écureuil Squirrel Éléphant Elephant Girafe Giraffe Arrosoir Watering can
Rhinocéros Rhinoceros Coq Rooster Gorille Gorilla Toupie Top
Aigle Eagle Tigre Tiger Phoque Seal Balançoire Swing
Ours Bear Serpent Snake Méduse Jellyﬁsh Hélicoptère Helicopter
Lion Lion Lapin Rabbit Scorpion Scorpion Cintre Hanger
Mouche Fly Vache Cow Baleine Whale Fraise Strawberry
Chenille Caterpillar Peigne Comb
Escargot Snail Fourchette Fork
Araignée Spider Ampoule Light bulb
Cochon Pig Marteau Hammer
Papillon Butterﬂy Crayon Pencil
Mouton Sheep Pipe Pipe
Souris Mouse Bouton Button
Poisson Fish Pantalon Pants
Chat Cat Chaise Chair
Chien Dog Bureau Desk
“Warm-up” items
Chèvre Goat Cerf Dear Hippopotame Hippopotamus Hamburger Hamburger
Dinosaure Dinosaur Kangourou Kangaroo Putois Skunk Passoire Colander
Oiseau Bird Hibou Owl Autruche Ostrich Lime Nail File
Renard Fox Homard Lobster Lézard Lizard Entonnoir Funnel
Crabe Crab Cheval Horse Raie Ray Robinet Faucet
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Experiment 5
Sublist 1 Sublist 2
CRITICAL ITEMS
Maillot Swimming costume Moulin Windmill
Biberon Feeding bottle Ballon Ball
Micro Microphone Marteau Hammer
Sapin Fir tree Sabot Clog
Serpent Snake Sifﬂet Whistle
Cadenas Lock Canard Duck
Camion Truck Crayon Pencil
Banc Bench Bol Bowl
Robinet Faucet Champignon Mushroom
Biscuit Biscuit Vélo Bicycle
FILLER PICTURES
Pantalon Pants Canon Cannon
Noeud Bow Panier Basket
Piano Piano Gant Glove
Drapeau Flag Papillon Butterﬂy
Cendrier Ashtray Râteau Rake
The ﬁller items were the 25 ﬁller masculine nouns and the 25 ﬁller verbs used in
Experiments 1, 3, and 4.
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